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Mission Overview




s,{(;@ NASA-NISAR Science & Applications Objectives

Key Scientific Objectives
A Improve knowledge for forecasts of earthquakes, volcanic eruptions, and landslides

A Understand the response of ice sheets and glaciers to climate change and the interaction of
sea ice and climate

A Understand the dynamics of carbon storage and uptake in wooded, agricultural, wetland, and
permafrost systems

Key Applications Objectives
AApply NI SARO6s unique data sets to for urgent
A Enhance agricultural monitoring capability in support of food security objective

A Understand societal impacts of dynamics of water, hydrocarbon, and sequestered CO,
reservoirs




NISAR: Indian Space Research

' Ecosystem Structure: 1.1 Agriculture biomass & Crop monitoring; 1.2 Forest biomass; 1.3
- Forest disturbance; 1.4 Mangroves / Wetlands; 1.5 Alpine vegetation; 1.6 Vegetation
. phenology; 1.7 Soil moisture; 1.8 Ecosystem stress assessment

Land Deformation: 2.1 Inter-seismic / Co-seismic deformations; 2.2 Landslides; 2.3 Land
subsidence; 2.4 Volcanic deformations

Cryosphere: 3.1 Polar Ice Shelf / Ice sheet; 3.2 Sea Ice Dynamics; 3.3 Mountain snow/ glacier
3.4 Glacier dynamics/ hazard (Himalayan Region); 3.5 Climate response to glaciers; 3.6 Seai
Ice advisory on safer marine navigation in Antarctica region

Coasts & Ocean: 4.1 Coastal erosion / shoreline change; 4.2 Coastal subsidence and = &
vulnerability to sea-level rise; 4.3 Coastal bathymetry; 4.4 Ocean surface wind; 4.5 Ocean wave
spectra; 4.6 Ship detection; 4.7 Coastal watch services; 4.8 tropical cyclone

ﬁ { Disaster Response: 5.1 Floods; 5.2 Forest fire damage assessment; 5.3 Coastal oil spill; 5.4
Earthquakes / Others

Geological Applications: 6.1 Structural & Lithological mapping; 6.2 Lineament mapping; 6.3
Paleo-Channel study; 6.4 Geomorphology; 6.5 Land degradation mapping; 6.6 Geo-

archaeology; 6.7 Mineral explorations - " s

Organisation Science/Applications
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Sf(i%j SAR Capability #1: PoISAR

NASA - ISRO SAR Mission ~s__

Water: VV Soil: HH & VvV

Polarimetric SAR (PolSAR)
Determine surface properties

ses:
Flood extent (w/ & w/o
vegetation)
Land loss/gain
Coastal bathymetry
Soil Moisture & Biomass
Vegetation type, status
Pollution & pollution impact
(water, coastal land)
Water flow in some deltaic
islands
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Sacramento Delta / false color UAVSAR POLSAR image / 7 m resolution

Vegetation: HV

Red = HH. Blue = VV. Green = HV Saturated Soil: HH + VV -> VV
(HH => Horizontal Transmit, Horizontal Receive)



/{(;@ SAR Capablility #2: INSAR

NASA - ISRO SAR Mission ~___

Interferometric Phase Change (366 %2 radar wavelength) when land surface moves towards/away tihemadar antenna

Interferometric SAR
Use of phase change to determniine displacement

Interferogram
Applications: Each color cycle represents
Geophysical monitoring / modeling Y>wavelength change in
Subsidence (e.g., due to fluid withdrawal) line-of-sight distance to
Inundation below vegetation the ground

Change in flood extent
Damage (catastrophic change)



